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My Project
What:
• Explore the properties of the Bisphenol E Cyanate
Ester (BECy) and Poly (ether sulfone) (PES) blends
How:
• Rheology, DSC, and TGA characterization
Why:
• Little is known about the blend system
Possible Applications:
• Military Armor
• Aerospace
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Sources: http://upload.wikimedia.org/wikipedia/commons/thumb/d/df/Bmi_a319‐100_g‐dbca_closeup_arp.jpg/220px‐Bmi_a319‐100_g‐dbca_closeup_arp.jpg
http://airsoftbb4u.com/images/IOTVBKL.jpg
Background
BECy
• Thermoset resin
• Monomer has very low viscosity at room temp (0.15 Pa.s) 
• Very costly: roughly $3000 per lb.
• Trade name: AroCy L‐10
• Tg = 270˚C after curing
• Brittle
• Step‐growth polymerization
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MW:  263 g/mol
Source: “Tailoring the Toughness and CTE of high Temperature BECy Resin”– Thunga, et. al
Background
5Source: “Tailoring the Toughness and CTE of high Temperature BECy Resin”– Thunga, et. al
Background
PES
• Thermoplastic
• Tg = 240˚C
• Toughening agent for BECy
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MW:  232 g/mol
Source: “Tailoring the Toughness and CTE of high Temperature BECy Resin”– Thunga, et. al
Methodology
• Prepared the following blends by wt%
‐Pure BECy ‐90/10 BECy‐PES      ‐80/20 BECy‐PES 
‐70/30 BECy‐PES    ‐60/40 BECy‐PES    ‐50/50 BECy‐PES
‐40/60 BECy‐PES
• First, add PES to BECy
• Second, mix contents together (mix by hand) at 
160˚C until PES fully dissolves 
• Analyze samples
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Analysis Methods
• DSC (Differential Scanning Calorimetry)
– Check for Tg
• Rheology
– Analyze flow behavior
– Cross‐model:
• TGA (Thermal Gravimetric Analysis)
– Observe decomposition profile
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Results: DSC
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y = ‐3E‐05x4 + 0.0099x3 ‐ 1.104x2 + 50.162x ‐ 749.74
R² = 0.9782
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• Shear‐thinning  
behavior
• Viscosity decreases 
with increasing temp
• Viscosity increases 
with increasing 
amounts of PES
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• Phase separation below 
140˚C  for compositions 
with high PES
Results: Rheology
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Results: TGA
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Conclusion
• DSC testing
– Higher PES concentration = Higher Tg
– Cure onset: 170‐200˚C
• Rheology testing
– Shear‐thinning behavior
– Higher PES concentration = Higher viscosity
– Possible phase separation at high PES concentrations at 
lower temps (may need to try new mixing method)
• TGA testing
– Major decomposition begins after 434˚C
– Not all of the blend evaporates. Char remains
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Future Work
• Next Steps:
– Verify phase separation occurred  
– Attempt a new mixing method
• Dissolve PES in methylene chloride first
• Add solution to BECy and mix at room temp
• Vacuum away methylene chloride 
• Potential Work:
– Characterize cross‐link density of cured blends
– Mechanical testing 
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